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ABSTRACT
Effective  communication  is  one  of  the  organization’s  success  factors.  Email  is  widely 
spread and often is the most used communication method, however some organizational 
latencies  can  happen  which  can  lead  to  poor  communication  between  employees  and 
customers. The aim of this research is to find out if it is possible to reduce organizational 
latencies by improving email communication. The research was performed using grounded 
theory as both a method of data collection and data analysis, which was supported by the 
multiple case study research complemented by a number of interviews. The proof of concept 
research method was additionally used  both to make the interventions in the interviews and 
as a complimentary way to support the grounded theory research process. As a part of the 
research results, we have discovered that in some organizations the reason for organizational 
latencies is that email is misused and that those organizational latencies can be mined from 
the employees' inboxes with the software prototype built during this research. We also make 
a proposal that in some organizations email should be replaced with an issue tracker (or a 
similar system).
KEYWORDS:  email  analysis,  email  analytics,  organizational  latencies,  request  handling, 
errand management, email analytics software, communication visualization software, email 
case study, business process latencies, email efficiency case study
1 INTRODUCTION
One of the important issues in medium and large organizations, especially those who 
handle a lot of customer inquiries – insurance companies, travel agencies, educational 
institutions – is to set up an effective internal and external communication strategy. Email is 
widely spread as a communication method, growing up to 3.375 billion accounts worldwide. 
As the time goes, mobile email usage is increasing rapidly; according to the recent research, 
79% of smartphone owners use their device for email, and already 10% of consumers use a 
smartphone or tablet as their primary device for checking email (Adobe Systems 
Incorporated 2013, p. 3). Moreover, some findings show that email tends to replace phone 
calls: 48% of consumers prefer to take contact with organizations via email compared to 19% 
for phone (Kentico, 2013).
Email is considered to be a memory bank by some researchers from which one can retrieve 
and analyze emails from the organization's mail server (Nankani and Adarwal, 2007, p. 104). 
However, less attention has been paid to email efficiency as a business performance success 
factor (Joorabchi et al., 2011). Moreover, despite of wide use some researchers have 
questioned the efficiency of email as a communication channel and its effect on employee's 
working conditions (Derks and Bakker, 2010). However, there is a lack of research on the 
topic of organizational latencies caused by email and the ways those latencies can be 
identified. 
This research was initiated with a general hypothesis that by providing a simple, user-
friendly way to analyze the email conversation flow, it is possible to help the employees to 
understand email processing problems (for example, providing a reply too late, involving not 
relevant colleagues in the conversation, forwarding the email message several times before 
it gets answered) and overcome them, improve organizational efficiency and response time, 
and increase the business performance. Therefore, the research questions addressed in this 
paper are as follows: 
• What are the reasons that cause organizational latencies and slow down customers' 
requests handling by employees in organizations that use email as a main communication 
channel?
• How can the reasons for organizational latencies be mined from the employees’ email 
conversations? 
The purpose of the present study is to discover if it is possible to decrease the customer 
email request handling time in organizations. Request handling is a process of solving 
customer’s request (reported via email, phone or other communication channel). Effective 
and fast request handling is one of the key success factors to achieve customer satisfaction 
(Gordon and McDougall, 2000). This research also evaluates the effect of an analytics 
software prototype – software for breaking a complex email conversation into smaller parts 
to gain a better understanding of it (Lapointe 2010), additionally using some metrics such as 
reply time to build statistical data – on the ability of organizations' employees to identify 
bottlenecks and time leaks which cause organizational latencies in their customers' email 
requests handling processes. 
The approach used to answer the research questions was a mixed-method research: the 
grounded theory method supported by multiple case study research and by the proof of 
concept method. The grounded theory method was used both to drive the collection of the 
data together with the interviews and to analyze the collected data. This combination of 
different methods helped us to find answers to the research questions which are summarized 
in the Results section of this paper.
In this paper we want to show that the paradigm of an email message as a central part of a 
customer's request is a major driver for latencies that slow down the processing of 
customer's requests sent by email. Our contribution in the form of an analytics software 
prototype can be used to provide evidence to organizations that organizational latencies in 
their email communications do exist. As a conclusion, the research proposes to shift the focus 
from an email message as an entrance point to handling a customer's request to an 
autonomous request entity in a specialized issue tracking software. The developed software 
prototype is suggested to be used as a supportive tool in that shift.
2 METHODOLOGY
2.1 Methodology summary: mixed method
Because our objective was not only to discover problems with email communication, but 
also to propose how problems are to be solved,  we used a mixed-method approach:  the 
grounded theory method supported by multiple case study research and by the proof of 
concept method. This mixed-method approach is described in Figure 1. 
The  grounded  theory  method  was  used  to  discover  the the  reasons  that  cause 
organizational  latencies  and  slow  down  customers'  requests  handling  by  employees  in 
organizations to answer the first research question (RQ1), while the proof of concept method 
was used to find the ways to mine those reasons from the employees’ email conversations to 
answer the second research question (RQ2).
2.1.1 Multiple case study 
Case  studies  are  common  in  management  research  and  also  in  software  engineering 
research (Höst et al., 2012), therefore we considered the multiple case study method to be a 
good fit for our software-related research. The multiple case study can be an analysis of a set 
of persons, groups or events (Yin, 2009). Our multiple case study research was explanatory: 
we  analyzed  the  data  collected  through  the  interviews  to  find  the  underlying  principles 
(Shephard and Green, 2003), because using the grounded theory method we had no initial 
hypothesis for our research. 
2.1.2 Grounded theory
The  specific  method  employed  to  understand  the  problem  was  the  grounded  theory 
method. Grounded theory is a research method based on building a theory on data analysis 
results  without  having  any  initial  hypothesis  (Martin  and  Turner,  1986).  By  continuously 
iterating  through  the  collected  data  we  extracted  a  number  of  codes,  categories  and 
concepts  which  were  used  to  form  a  theory  explaining  the  causations  of  organizational 
latencies in the email communication process in organizations.
2.1.3 Initial interviews and observations
In  order  to  collect  a  meaningful  design science  research  knowledge  base  (Gregor  and 
Hevner,  2013,  p.  8)  we  have  conducted  multiple  interviews  with  the  employees  of  the 
organizations  which  base  the  working  processes  upon  email  interactions  between 
stakeholders.
We followed the grounded theory concept which says that everything is data and thus the 
data collected through the interviews was not only transcripts of the interviews, but also the 
observations over the participants behaviour, their email usage patterns and their working 
environment (Glaser and Strauss, 1967).
2.1.4 Proof of concept and intervention
In parallel  to  the  interviews  which  served  us  as  a  main  engine  of  data  collection  and 
accumulation,  we  developed  a  software  prototype  which  can  analyse  email  inboxes  and 
visualize the time that certain email conversations took to complete.
Additionally, as an element of mixed research methods we implemented an intervention: 
at the end of each initial  interview we used our software prototype to analyse the email  
inbox of the interviewed person and to build visual timing diagram of his/her selected email 
conversations.
Our  software  prototype  has  helped  us  to  analyse  threads  of  email  conversations  by 
applying  the  graph  theory  and  basic  graph  building  and  search  algorithms  on  a  given 
audience, counting involved parties as graph nodes and dynamically calculating the edges by 
evaluating communication email threads (Facebook, 2010).
What is important though, is that the intervention phase of the research was not very 
pervasive: it is the working employee who decided which email conversation threads would 
be  analysed  by  our  software  prototype  for  organizational  latencies  and  which  email 
conversation threads could be considered as closed, i.e. have satisfied a customer request.
However,  this  had an unexpected advantage –  on of the threats  to the validity  of the 
research,  which  was  the  choice  of  email  conversation  threads  to  analyse,  was  up to  the 
employees who knew how to identify proper email conversations for an analysis. 
2.1.5 Finalizing interviews
In order to properly reflect and learn from the performed research (Sein et al., 2011) we 
have pursued a set of finalizing interviews which addressed one question: can our software 
prototype be used to mine the reasons for organizatinal latencies from the employees’ email 
conversations?  The  finalizing  interviews  extensively  used  the  data  collected  through  the 
observation  and  communication  with  the  participants  during  the  software  prototype 
demonstration. 
Figure 1 - Research process
2.2 Case selection and units of analysis
The selection of the research sites and interviewees, which is summarized in Table 1 was 
driven by the following factors:
• type of organization
• email volume of the interviewees which they get on the daily basis
As to the interviewee, he/she has to get at least 50 emails per day, be responsible for that  
communication with customers in some way and be aware of the whole conversation thread 
and responsibilities of involved people. It was also considered as an advantage if that person 
knows about organization's business processes and organizational structure.
Name of 
organization
University of 
Gothenburg
University of 
Gothenburg
Papyrus 
Sverige AB
Tele2
Type of 
organization
Educational 
institution
Educational 
institution
Paper 
production and 
complimentary 
services
Telecom 
operator
Department Study 
Administration
Study 
Counselling
Software 
Development
Customer 
Support
Number of 
email requests 
per working 
day
>30 >10 >10 >200
Number of 
incoming 
emails per 
working day
>70 >60 >50 >200
Table 1 – case selection
2.3 Research sites
2.3.1 Research Site #1: University of Gothenburg
The University of Gothenburg provides study facilities to thousands of students, therefore 
there is a lot of administrative work to be done regarding the studies: course registrations, 
cancellations, scheduling and many other activities (University of Gothenburg, 2013). Most of 
this  work  is  done  by  special  units  and  departments  of  the  university  and  most  of  the 
communications are done via email.
We have interviewed two employees in the study administration who process up to 200 
emails per day with various student requests on a daily basis.
2.3.2 Research Site #2: Papyrus Sverige AB
Papyrus  Sverige  AB  is  a  large  corporation  which  has  several  successful  projects  in  its 
portfolio. It is a leading supplier, supporting around 14000 customers on a daily basis and 
offering a wide range of products  (Papyrus,  2013).  Papyrus is  paper,  facility  supplies and 
packaging merchant. The company also has a set of graphical and office paper brands, some 
of  them provide recycled  paper.  Most of  the software  development is  done internally  in 
Papyrus.
We have chosen a project manager who manages a software development project in this 
company.  Since  in  Papyrus  all  projects  are  the  result  of  collaboration  between  different 
departments, the manager handles quite a significant number of email messages.
2.3.3 Research Site #3: Tele2 AB
In order to increase the variety of sources and cases to be analysed we added an end-
customer oriented company to our research. Tele2 AB is such a company having millions of 
customers  worldwide  (Tele2,  2013).  It  offers  services  to  both  private  people  and 
organizations and has a large support department to deal with the subscribers. Tele2 services 
include 2G, 3G and 4G network access,  television and landlines. The company has a lot of 
customer requests for a number of different services, and the email volume is quite large.
We have interviewed an ex-employee of Tele2's customer support department, who had 
been involved in handling a quite large number of customers requests.
2.4 Data collection
As shown  in  Figure  1,  we  collected  the  data  through  the  interviews  with  people  who 
process a lot of emails on a daily basis. All the interviews included observation and software 
demonstration  (intervention).  We also used those interviews  to understand  how email  is 
used in the organizations and to collect feedback on the software prototype.
Open ended questions and unexpected detailed answers made us to decide on a face-to-
face type of the interview: we doubted that we could get enough detail from an interviewee 
if we did the interview by email (Glaser and Strauss, 1967). Moreover, we preferred the face-
to-face type of interviewing, because through it we could get access to observation of an 
employee's workplace and some administrative processes and protocols. This approach could 
reveal some earlier unexpected and unimagined data and could make obsolete some things 
that in the beginning we just took for granted (Neyland, 2008, p. 78).
Initial interviews (IR), Observation and Intervention
The initial interview was semi-structured and mainly consisted of open ended questions, 
because as interviewers we did not know in advance the IT technical proficiency level of the 
interviewees, their email habits, computer literacy level and protocols they followed when 
processing customer's requests by email. In addition, we aimed to make the interview to be 
exploratory to discover the issues perceived by the informants rather than us as researchers. 
The initial interview was structured as follows:
1.  Initial  interview  (IR).  The  interviewee  is  asked  the  questions  from  the  initial  
interview list.
Initial interview questions:
• How do you check your email?
• How often do you check your email?
• What do you usually do with an email message after you read it?
• How often do you use CC (Carbon Copy) function for your emails?
• How often do you forward emails to other people?
• Do you use your inbox as a list of tasks to be done (To Do list)?
2. Observation:  We watch how an interviewee approaches his/her  working place,  what 
first  he/she looks at in his/her email  program and what other behavioral  patterns can be 
observed.
3.  Intervention:  software  demonstration  and  usage  (INT).  We  install  our  software 
prototype (Outlook plugin) on interviewee’s machine and ask him/her to choose an email 
thread  (preferably  problematic)  to  be  analyzed.  Our  software  prototype  performs  the 
analysis, and we present the result (diagrams) to the interviewee. 
Finalizing interview (FI)
We provided the interviewees with the graphical results from INT so that they could have 
their time to analyze and reflect on that. After a few days we booked a finalizing interview 
with the interviewed and asked about the discovered organizational latencies and if he/she 
saw  any  improvements  that  could  be  done to  the  organization’s  communication  process 
looking at the diagrams presented to him/her with our software prototype.
Finalizing interview questions:
• What reasons for organizational latencies can you see from the email inbox visualization 
diagram provided by our software?
• How these organizational latencies can be reduced?
2.5 Software: proof of concept
2.5.1 General development approach and requirements specification
Since our research methodology assumed that the software prototype was to be used as a 
tool for Intervention (INT) during our case studies, we analysed the general development 
approach  before  identifying  the specific  software  requirements.  Table  2  illustrates  three 
main approaches we have evaluated.
Development 
approach
Motivation
Develop a 
standalone solution 
hooking into a user’s 
mailbox
This way could provide us an opportunity to be independent and 
perform the analysis regardless of the email software the person 
has, but there are some issues: we would have to provide support 
for multiple protocols (at least, IMAP and MAPI)
Develop a 
standalone solution 
integrated with 3rd 
party mail services 
like Gmail via OAuth.
There is a need to support numerous services and there is a large 
probability that the organization uses its own mail server set up.
Develop a plugin 
for email client.
We found out that it is the most promising way, because some of 
the medium and large-scale organizations are running on their own 
mail servers and the employees access their mailboxes through 
desktop email client software, which we consider to be sufficient 
for our research.
Table 2 - development approaches
The software requirements specification process was driven by the research question two 
(RQ2) and by the data we collected through the interviews.  RQ2 essentially  requires  the 
software prototype to be a discovery and a visualization tool which must be able to discover,  
visualize and help identifiyng the reasons for organizational latencies in the employees’ email 
conversations. Those requirements are listed in Table 3.   Req1 can be traced back to the 
research question two (RQ2) and it is a driver to the other software requirements.
Requirement 
ID
Requirement description Requirement type
Req01 Provide a visualization diagram of a selected email 
conversation between a customer and the employee 
and his/her colleagues. This requirement drives all 
the other requirements.
Functional
Req02 Provide the functionality to manually choose 
message related to the subject. Depends on Req01
Functional
Req03 Integrate into one of the most popular email clients 
(Outlook). Depends on Req01
Functional
Req04 Display analytics results in the web browser. 
Depends on Req01
Functional
Req05 Save the analysis data under unique URL to be 
accessed later on. Depends on Req01
Functional
Req06 Provide analysis result within reasonable amount of 
time (up to 10 seconds)
Non-functional
Table 3 – Software prototype requirements
2.5.2 Email client choice
Another decision to take was to choose email client to integrate with. According to Litmus 
Email Analytics (Litmus Email Analytics, 2013), between 18 and 21.4% of email users have 
Microsoft Outlook as their email client software, and it is the most popular desktop-based 
one. Therefore our prototype was to be developed as a Microsoft Outlook plugin.
The client-server  architectural  model  was  chosen  as  for  the  following  reasons:  all  the 
calculations are done on the server and the plugin is very lightweight, which provides us an 
opportunity to integrate with other platforms, such as Thunderbird, relatively easily.
2.5.3 Technology stack
We used a set of technologies (described in Table 4) to implement our prototype.
Component Choice Alternatives Motivation
Application 
development 
language
Java Ruby, Python, PHP Good  XML  support, 
easy testable with the 
help of JUnit
Application 
framework
Spring Play Framework, Ruby on Rails, 
Django
Partly  driven  by  the 
language  choice.  We 
did  not  go  for  Play 
Framework  because 
there is no support yet 
for  deploying  Play 
applications onto third 
party  application 
servers.
Database MySQL PostgreSQL, Neo4j For  easier  integration 
we  went  for  SQL 
database.  MySQL  is 
sufficient  for  our 
purposes,  given  that 
there is no replication 
need yet.
Application server Tomcat 7 Glassfish, Jboss Tomcat  is  a 
lightweight  server, 
convenient  to  use  in 
development and easy 
to  support.  No 
features  from 
Glassfish  or  JBoss are 
needed  to  implement 
our prototype.
Graph  drawing 
library
Gephi Sigma.js, mxGraph, Infoviz Gephi has the support 
for GEXF (XML format 
for graphs)
Client-side  drawing 
library
Highcharts Raphaël, oCanvas, Dojo Toolkit, 
Bonsai
Highcharts  is  the  one 
having  good  support 
for different diagrams.
Table 4 – Technology stack
On the client side we used .NET Software Development Kit to develop a Microsoft Outlook 
plugin which is shown in Figure 4.  That is the recommended way of the Microsoft Office 
plugins development. The server side of the solution is Java-based. It is a web application,  
having one XML endpoint for Outlook plugin communications and some pages to be accessed 
by end end-user. It is a quite usual MVC web application build on the Spring Framework, using 
MySQL as a database and Hibernate as a persistence provider. We have it hosted on Tomcat 
7, which works behind a lightweight Nginx server (Nginx acts as a reverse proxy in our case).  
All  the  visualizations  are  done on the  client  side  with  the  help  of  Highcharts  and  Gephi 
javascript  libraries.  The server  is  operated  by  the  Ubuntu  Linux  Server  Edition  operating 
system.
2.5.4 Architecture
Given that the end customers might be using different email clients, and the analysis is  
done  in  the  same  way  for  all  of  them,  client-server  concept  was  a  good  choice  for  our 
prototype. This client-server concept is illustrated in Figure 2.
Figure 2 – System architecture
We use quite  a  standard  way to  present  the  analysis 
result  (webpage  in  the  browser),  which  gives  us  the 
possibility to develop server-side components in the most 
efficient way. We have developed an XML-based protocol, 
which is used to transfer data from an email client to the 
server.  Therefore,  several  different  email  clients  can  be 
used to communicate with the same server.
As  shown  in  Figure  3,  the  current  prototype 
implementation supports only one message flow and does 
not provide advanced error handling.
Figure 3 – Software prototype events flow
2.5.5 Visualization technology
One of the challenges we faced was the choice of visualization methods. We evaluated 
different types of flowcharts and noticed that it is not that much research available in the 
area of time-dependent data visualization (unfortunately, most of the methods we evaluated 
were  target  against  static  datasets).  Finally,  we  went  for  a  slightly  modified  swimlane 
diagram which is a way to show how a business task can be broken down into subtasks and in  
what order they need to be executed. It illustrates  different functional capabilities of the 
elements of the architecture (Swimlane Guidelines, 2013)
We can also look at the email thread from a different perspective: instead of showing the 
relationship between email messages, as shown in Figure 5, we can visualize relationships 
between employees. That provides an opportunity to see generic communication patterns in 
an  organization.  Those  relationships  between  employees  and  customers  can  also  be 
visualized  as  a  graph  with  nodes  representing  people  and  edges  weighted  differently 
depending on communication volume, as illustrated in Figure 6.
Figure 4 – Outlook plugin
Figure 5 – Software prototype visualization example
Figure 6 – Social graph example
2.6 Data analysis: Grounded theory
We have extensively used the grounded theory research method to analyze the data that 
we had collected. The research process based on the grounded theory method is as follows: 
1. The  data  was  collected  through  literature  review,  interviews  and  interventions 
supported  by the software prototype. We have tried to follow the concept of the grounded 
theory  method  which says  that  “everything  is  data”  (Glaser  and  Strauss,  1967)  and  have 
written down not only the answers to the interviews, but all our observations. Furthermore, 
the  memoing technique  used  at  the  open  coding  stage  and  the  selective  coding  stage 
(Strauss and Corbin, 1990) helped us to capture even the small details which we used to build 
and understand the emerging theory.
2. Key points were extracted from the collected field notes (this is called open coding). We 
pursued this routine task by hand, i.e. we read through each interview transcript and the set 
of notes and manually input the key points into a dedicated text file.
3. The key points were grouped together to form concepts,  upon which one can build 
categories. We reviewed the key points a few times before we grouped them to make the 
concepts and then to derive the categories. This step also included a lot of discussion on how 
to organize and structure the collected data. 
4. Axial  coding  was  used  to  find  conceptual  relations  between  categories  and  to 
understand the basic framework of generic relationships (Strauss and Corbin, 1990). The axial  
coding  technique  was  used  to  combine  the  variables  in  categories  in  different  ways  to 
sharpen the emerging theory (Strauss and Corbin, 1990, p.97).
5. Selective  coding  was  used  to  find  the  central  concept  around  which  all  the  other 
categories revolved (Glaser and Strauss, 1967). Based on the previous steps we derived the 
central concept. We made a few iterations through the collected data to validate that this 
was exactly the central concept.
6. Next theoretical sampling was pursued, which is a process during which the collected 
data is sampled from the perspective of newly found central concept, which is also called the 
core variable.  We looked at all the previous steps and the data from a new point of view 
driven by a newly established core variable. This approach helped us to define the emerging 
theory in a strict and formal way.
7. Theoretical  coding is essentially a phase during which a hypothesis is built from the 
derived theoretical samples (Glaser, 1998): the theoretical samples were integrated together 
to form a theory which answered the research questions.
2.7 Validity
Validity is not considered to be a central issue in grounded theory (Glaser & Strauss,  1967), 
but instead such criteria as fit, relevance, workability and modifiability are the factors that a 
theory can be judged with (Glaser, 1978). Therefore, during the research we were concerned 
with how the theoretical framework we developed by applying the grounded theory method 
fits with the actual phenomena which exist in the studied area and how relevant it is to the 
real concern of the participants. 
The  workability  of  the  theoretical  framework  was  proven  during  the  interview 
interventions  and  finalizing  interviews  when  we  found  out  that  out  theory  was  able  to 
identify  and  explain  the  reasons  that  cause  organizational  latencies  and  slow  down 
customers'  requests  handling  by  employees  in  organizations  that  use  email  as  a  main 
communication channel. This was proven by using the software prototype as a way of finding 
those reasons: when shown the visual charts generated by the software prototype from their 
email conversations, the participants were able to identify the causations of the latencies and 
they also confirmed that the concepts of the theoretical framework developed by us, such as 
errand, errand status and others, fitted into the real situation.
One  threat  to  the  validity,  however,  could  be  the  modifiability  of  our  theoretical 
framework. We have done four initial interviews and four finalizing interviews and there is 
some  probability  that,  once  added  with  new  data  (e.g  new  interviews),  the  theoretical 
framework can be drawn less relevant to the studied incidents.
3 RESULTS
    3.1 Literature research
As a first step in our research we have conducted a literature review. The review as a 
research activity serves the following purposes:
• Get a better understanding of the problem background and gain domain-specific 
knowledge
• Explore the approaches other researches have taken while addressing similar research 
questions
• Get an overview of techniques and methodologies that can be applied to this research
Different literature sources were used when doing the review such as Google Scholar 
(yielded 5,1300,00 results for “email”, 53000 for “email analytics” with disabled “include 
patents” and “include citations”) and IEEE Xplore (returned 6,570 search results for “email”, 
15 for “email analytics” and 106 for “email visualization”). We searched for papers on 
different topics in order to be able to look at our research questions from different angles. 
The main focus was put on finding and analyzing articles with similar research questions in 
order to identify how other researchers conducted their studies and what results they had 
gotten. We found two relevant papers, “EmailTime: visual analytics and statistics for 
temporal email” (Joorabchi et al., 2011) and “Visual Analytics for Organizational Email” 
(Nankani et al., 2007). However, the first one focuses mainly on analyzing email 
communication activity of the employees and finding general usage patterns and statistical 
data such as the number of sent and received messages in a given period of time, and the 
research is not addressing organizational latencies as such. The authors of the second paper 
consider email being the cause for organizational latencies, but their research focuses on 
internal communication between the employees, while we researched email as one of the 
main communication channels between an organization and an end customer.
The next step of our literature review was the search for methods and tools which were 
applicable for our research. During this process, we have found articles such as “Case Study 
Research in Software Engineering – Guidelines and Examples” (Runeson et al., 2012) which 
helped us better understand what research activities we needed to carry out.
The grounded theory method described in  2.6 helped us to collect data and to derive a 
theory  from  that  data  which  helps  to  answer  the  RQ1,  i.e.  what  reasons  cause  the 
organizational  latencies  in  email  request  handling:  there  is  a  number  of  actions  that  an 
employee needs to perform in order to be able to handle a customer request. Performing 
those actions leads to the organizational latencies described in Table 6. The interventions 
that  were  performed  during  the  interviews  revealed  the  way  that  the  organizational 
latencies  reasons  can  be  found  (RQ2):  with  the  help  of  the  software  prototype  the 
interviewed employees can look at their daily email  communications from a new point of 
view which shows them the causes of the latencies they usually experience.
3.1 Initial interviews, observations, interventions and finalizing interviews
We have collected various data about email request handling in each of the researched 
organizations and have found out that generally this process is cumbersome and complicated 
for the employees. With each initial interview (IR) we observed exactly the same pattern: 
each time an employee started to work and tried to decide which errands to process he/she 
read through the list of email messages located in his/her email Inbox folder. Of course, we 
noticed and recorded the fact that at least some of the messages were read through by the 
employee more than once. At this stage of the research we stated the fact that there was a 
reason  for  the organizational  latency  -  a  delay  in  organization's  business  process  usually 
caused  by  flows  in  communication  and  information  handling  strategy  (Vineyardsoft 
Corporation 2012): it was the redundant reading of email  subjects,  flags and read/unread 
statuses in the employees' email Inbox folders.
Moreover, the things got much more complicated once that responsible person responded 
to the employee:  now an errand started to involve at least  3 persons (the customer,  the 
employee and the other responsible employee). To understand the contents of the errand 
the  employee in  question  had to  read  through all  the  email  conversation  from  the very  
beginning.
This is where we have found the other evidence of organizational latency: when dealing 
with customers'  requests (errands) each of the interviewed follows a certain sequence of 
steps:
 
• he/she tries to identify and recall the errand from the email message subject, 
• then from the message body, 
• and then from the whole email conversation. 
Table  5  illustrates  the  main  issues  that  we have  discovered  through  Initial  interviews, 
Observation and Intervention and then with Finalizing interviews.
Case study 1 Case study 2 Case study 3 Case study 4
Research site University of 
Gothenburg
University of 
Gothenburg
Papyrus Tele2
Interviewee Study 
administrator
Study counsellor Project manager Customer support 
manager
Initial interview 
results summary
Gets a lot of emails 
on a daily basis 
(approximately 70), 
answers some of 
them, forwards 
some to 
colleagues. Uses 
important/not 
important flag as a 
status for messages  
(which request to 
deal with first), 
admits that it is 
easy to get lost in 
the process with 
such flagging and 
therefore to miss 
some requests.
Gets a lot of emails 
on a daily basis 
(approximately 50), 
answers some of 
them, forwards 
some to 
colleagues. Uses 
read/unread modes 
as a status for 
messages, says that 
such an ad hoc 
system is not 
sustainable.
Gets emails  
(approximately 60) 
from colleagues, 
often from 
different 
departments, 
involved in many 
conversations as an 
observer. Often 
sends email to 
multiple recipients, 
says that it is 
usually hard to 
divide responsibility 
for an incoming 
email request.
Does not get emails 
from customers 
directly, but takes 
part in the 
discussion. 
Approximately 200 
emails per day in 
the department. 
Complains that it is 
often needed to 
read through all the 
email conversation 
to understand what 
the request was 
about and what 
should be done next 
and by whom.
Software 
prototype 
intervention 
Email is often 
forwarded to a 
colleague, and then 
the interviewee 
gets it back. For the 
current interviewee 
that was the 
program manager. 
Many 
conversations are 
cyclic. The program 
manager was 
involved into too 
many 
conversations. 
Possible solution is 
to set up a list of 
frequent questions 
and answers both 
for internal and 
external use.
Often a person is 
on carbon copy on 
almost every mail, 
such as the project 
manager at the 
support 
department and 
the quality 
specialist, which 
can be replaced 
with weekly or 
monthly reviews.
Bottleneck: there is 
one responsible 
employee who has 
to have a look on 
every email to 
identify whom it 
should be assigned 
to
Finalizing 
interview
“Now I can see that 
I spend too much 
time understanding 
who is responsible 
for he errand”
“It seems that I 
spend too much 
time finding a right 
person for the 
request”
“I could save a lot 
of emails and time 
if I could see the 
status of each 
errand immediately 
and not reading 
each and every 
conversation over 
and over again”
“It would be much 
easier if the 
customer requests 
were automatically 
assigned to the 
right people”
Table 5 – Interviews
The most prominent observation was that all of the interviewees implied that their email  
inbox is essentially a place where all the errands were stored. When we asked them to show 
some of their email conversations which were related to some customers'  requests,  all  of 
them did the following: they opened their email software on a computer, read through the 
list of all the email messages present in the Inbox folder and tried to identify an errand by 
viewing its read/unread status, flagged/not flagged status and even completed/uncompleted 
status (Microsoft Outlook allows to assign the completed/uncompleted status to an email 
message).  Figure  7  illustrates  that  process  of  dealing  of  an  employee  with  each  email 
message in his/her daily work (without our software prototype intervention).
Figure 7 – Email workflow diagram
3.2 Discovered Concepts
We  have  coded  and  derived  a  number  of  codes,  variables  and  concepts  through  the 
research. During the open coding phase we intentionally did not sort out any codes, whilst in 
the axial coding phase we identified the core concept of the researched phenomena (Glaser 
and Strauss, 1967).
The central variable was the  request from a customer, which also can be described as an 
errand.  This  is a basic  social  process  around which revolves  all  the other variables  of our  
research making for most of the variety in the studied cases. We also identified that this core 
variable is closely related to RQ1, because all  the customer requests in the studied cases 
were delivered by email and thus there could be some organizational latencies when dealing 
with those customers' requests.
From the point of having an identified central concept we moved on to selective coding 
and started to selectively code the data we had collected. It was expected by us that two 
main units of analysis in our research turned to be a person and a request from a customer.  
The other variable which was mentioned frequently in the interviews was the concept of 
responsible person and responsibility.  From the coded interview transcripts it seemed that it 
takes a lot of effort and communication messaging for an employee to identify a person who 
is responsible for an incoming errand and to forward the respective incoming email message 
to that person.
During  the  selective  coding  phase  we  pursued  theoretical  sampling  and  derived  the 
theoretical concepts  such as:
• a request (an errand);
• a customer;
• a request status (affected by a responsible person);
• responsible person;
• a conversation.
Next the theoretical  codes emerged:  we analyzed the relations  between the identified 
concepts and discovered that the reasons for organizational latencies are caused by the fact 
that  the status of an errand is separated from an email  and is not stored and maintained 
anywhere.  Figure  8  shows  that  separation  and  the  relation  of  the  derived  theoretical 
framework  to  RQ1,  i.e.  the  possible  locations  of  organizational  latencies  in  email 
conversations.
Figure 8 – Theoretical framework
 
Although  central  to  the  overall  employee’s  activity  the  interviewees  have  no  tools  to 
represent each errand as a single independent entity with a dynamic status attached to it. 
Instead, an employee has to deal with fragmented knowledge and data scattered through 
email  messages,  their  subjects,  flags  and  read/unread  statuses,  which increases  the  time 
needed  to  perform  any  operations  with  that  errand.  Essentially,  at  any  given  time  a 
customer's request data can be distributed among several people. What further adds to the 
organizational  latencies  is  the fact  that  the interviewed  employees often have to decide 
manually whom of their colleagues can be responsible for an incoming customer's request. 
This  information is  usually  not formally  stated anywhere and is a part of the employee’s 
implicit knowledge. 
Table 6 summarizes the discovered latencies reasons  and serves as an answer to the 
research question one (RQ1): “What are the reasons that cause organizational latencies and 
slow down customers' requests handling by employees in organizations that use email as a main 
communication channel?”.
Reason 
ID
Raw  data  from  the 
interview transcripts
Reason description Is this information stored in 
the status of an errand?
Reason1 Interviewee:  “I  need  to 
understand  who  is 
responsible for an errand”
A need to understand who is 
responsible for an errand.
No,  the  responsibility  is 
derived  from  some 
undocumented  implicit 
knowledge.
Reason2 Interviewee: “I need to check 
if  a  message  has  “unread” 
status  to  understand  the 
actual  status  of  an  errand 
(active,  finished, postponed, 
etc.)”
A need to check if a message 
has  “unread”  status  to 
understand the actual status 
of an errand (active, finished, 
postponed, etc.)
No,  some  parts  of  the 
conversation  can  be  marked 
as “unread” and the other can 
be  marked  as  “read”,  which 
essentially  makes  it  hard  to 
decide if an errand is done or 
not.
Reason3 Interviewee: “I need to check 
if a message has a “flagged” 
status  in  order  to  sort  out 
the less important errands.”
A need to check if a message 
has  a  “flagged”  status  in 
order  to  sort  out  the  less 
important errands.
No,  some  parts  of  the 
conversation  can  be  marked 
as  “flagged”  and  the  other 
can  be  marked  as 
“unflagged”,  which 
essentially  makes  it  hard  to 
decide  if  an  errand  is  more 
important than the others.
Reason4 Interviewee: “It is often hard 
for me to understand what a 
request  is  about  from  the 
subject and sometimes from 
the body of a message.”
Hard  to  understand  what  a 
request  is  about  from  the 
subject and sometimes from 
the body of a message.
No,  the  information  is 
scattered  through  a  number 
of email messages.
Reason5 Interviewee:  “Usually  it  is 
difficult  for  me  to 
understand  what  are  the 
next  actions  by  reading  the 
latest message and I have to 
read the whole conversation 
thread again each time.”
Difficult understand what are 
the  next  actions  by  reading 
the latest message; a need to 
read the whole conversation 
thread again each time.
No, the action to be done is 
decided  by  an  employee 
based  on  reading  through 
the  whole  conversation  and 
some undocumented implicit 
knowledge.
Table 6 – Latency reasons
During the intervention phase of our research we have also studied that the interviewees 
found the diagrams generated by our software prototype to be easy to read and understand.  
All  of them have agreed that the software prototype helped them to look at their  email  
request handling processes from a new point of view and it helped them to identify  the 
reasons for organizational latencies in the email errand processing. Therefore, we can answer 
the research question two (RQ2) in the following way: the reasons for organizational latencies  
can be mined from the employees’ email conversations through the use of an analytics software  
application  developed  as  a  proof  of  concept  during  this  research  by  applying  to  it  to  the  
employees'  email  inboxes and by demonstrating them the visual charts generated from their  
emails'  software analysis. As an example, figures 9 and 10 illustrate an email conversation 
related to two customer requests. Figure 9 depicts first errand via a swimlane diagram, while 
figure 10 represents another errand as a social graph.
Figure 9 – Swim lane visualization
Figure 10 – social graph visualization
4 DISCUSSION
In order to trace back the results of this research to the research questions we have built a 
diagram  shown  on  Figure  11  which  illustrates  the  connection  between  the  research 
questions, the software prototype requirements, the theoretical framework developed with 
the help of the grounded theory method and the reasons for  organizational latencies that 
were identified during the research.
Figure 11 – Traceability diagram
We have found a number of answers to the Research question one (RQ1), i.e. the reasons 
for  organizational  latencies  when  handling  customers'  requests  by  email.  They  are 
summarized  in  Table  6.  Working  with  these  findings  through  our  theoretical  framework 
(shown in Figure 8) we have found out that the core variable in the emerged theory is the 
customer's request (errand) which has usually to be dealt with. The errand has two attributes: 
an owner (responsible person) and a status.
The  organizational  latencies  described  in  Table  6  happen  due  to  the  fact  that  the 
employees try to use the email protocol as a medium to store a customer's request with its  
dynamically  changing  status  and  owner  attributes:  they  have  no  place  to  store  the 
information about the responsible person, the importance of a request, the next action to be 
done and the information about actual status of an errand (active, finished, postponed, etc.) 
This can be considered as an unexpected usage of a certain technology for wrong purposes: 
email  is  not  a  medium  to  store  errands  or  issues,  it  is  a  method  for  exchanging  digital  
messages (Crispin, 2003).
The  software  prototype  developed  during  this  research  has  helped  us  to  answer  the 
second research question (RQ2), i.e. the way of how organizational latencies can be mined 
from employees email conversations, and that has been proven by all the interviewees during 
the  Finalizing  interview  (FI)  sessions.  Various  visualization  charts  (Figure  9,  Figure  10) 
generated by the prototype helped the employees to look at the request handling process 
from  a  different  perspective  and to  discover  and  identify  the  reasons  for  organizational 
latencies in their email conversations.
What was discovered using the prototype is that customers’ email requests are a big part 
of the employee’s inbox, and those requests are traceable using analytics software such as 
the prototype we have implemented. What helped the interviewees to identify the reasons 
for organizational latencies was the ability of our prototype to visualize email threads with 
the use of various visual charts. This proved that reasons for organizational latencies (caused 
by lack of optimal email request handling) can be mined from employees' inboxes with the 
help of our analytics software. 
In future, we can expect a larger variety of email analytics software applications. One of 
interesting  ideas  sprang  from  this  research  is  an  online  service  which  can  automatically 
analyze one’s email inbox and reasonably quickly provide a set of reasons that cause latent 
times in that specific email inbox.
5 CONCLUSION
This research was performed to close the gap in the field of studying  of organizational 
latencies  in organizations which communicate to their customers by email. Provided with the 
data from a set of interviews, driven by the grounded theory method and supported by a 
software prototype the research identified the reasons for organizational latencies in the 
process of dealing with email customers' requests in organizations. 
As  a  result,  the  research  answered  the  question:  “What  are  the  reasons  that  cause 
organizational  latencies  and  slow  down  customers'  requests  handling  by  employees  in 
organizations  that  use  email  as  a  main  communication  channel?”  The  grounded  theory 
method helped us to analyze the collected data and to build a theoretical framework which 
illustrates that when dealing with customers' requests by email, employees have no place to 
store the status information about a request,  which leads to unnecessary work with each 
errand,  such as identifying the responsible person,  the actual  status of an errand (active, 
finished, postponed, etc.), the importance of a request, the actual content of a request and 
the next action to be done for an errand. These unnecessary activities are the the reasons 
that  cause  organizational  latencies  and  slow  down  customers'  requests  handling  by 
employees in organizations that use email as a main communication channel.
This  result  was  proven  by  demonstrating  visual  charts  of  email  conversations  analysis 
performed by the software prototype developed during the research to the persons who 
took part in the interviews during this research. The participants both identified the reasons 
for organizational latencies and confirmed that the software prototype is a way to discover 
the reasons for organizational latencies from their email conversations.
In  order  to  remove  the  latent  periods  and  decrease  the  time spent  per  errand  by  an 
employee, we suggest that an issue tracker system should be used instead of email protocol 
in order to deal with customers' requests. We believe that using email as a memory bank from 
which one can retrieve and analyze emails from the organization's mail server (Nankani and 
Adarwal, 2007, p. 104) is less effective than using an issue tracker system to handle email 
requests in an organization. 
In  such  systems  which  are  already  used  in  some  companies,  email  is  used  only  to 
communicate updates information for a customer. All the interaction is done exclusively via a 
web interface to which the notion of an errand (also called request or issue) is central. The 
errand entity has the status and the owner attributes. Moreover, an issue tracker system can 
be  set  up  in  a  way  that  allows  automatic  filtering  of  customers'  requests  and  their 
assignment  to  respective  responsible  employees  by  the  request  subject.  The  diagram 
illustrated in Figure 12 shows the concept of an issue tracker system depicted through our 
theoretical framework which is demonstrated in Figure 8.
 
Figure 12 – Issue tracker concept
 
To motivate the shift from the email-based request handling to the issue-tracker request 
handling in organizations we suggest using the software application which we developed 
during this research. It can mine, discover and help identifying the reasons for organizational  
latencies and thus provide clear evidence of the need to change the working process of an 
organization  to  the  organization’s  management.  Since  a  decision to  introduce  some new 
working process in an organization can be influenced by various factors like budgeting, cost 
of implementation, learning curve and others, we believe that our software application can 
be used as a proof-generation tool to influence such a decision.
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